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ABSTRACT 
Background: Acute respiratory infections (ARI) are the leading cause of mortality and morbidity globally in 
children under five years of age. Objective: To find out prevalence and risk factors of ARI among under five 
children. Methods: A population based analytical cross-sectional study was conducted in the urban slums of 
Bankura, West Bengal on the prevalence of ARI and feeding practices, nutrition and immunization among 152 
children under five years of age. Results: Overall prevalence of ARI was 44.73 percent; 43.47 percent male and 
45.78 percent female were affected with ARI; half of the infants suffered from ARI (51.21%), it was 45.71 
percent in 13- 24 months age groups; with increasing age, prevalence of ARI gradually decreased. ARI was seen 
in 45.76 percent of exclusively breast fed children and 57.89 percent in children with breast feeding less than six 
months; in bottle fed children ARI prevalence was 47.82 compared to 44.18 percent in breast-fed. Risk of ARI 
is almost equal in normal participants and undernourished children. ARI cases were seen among 38.73 percent 
of completely immunization in comparison to 80.00 percent of partially-immunized children (X
2
=4.97, 
p=0.026). Conclusion: The present study had identified a high prevalence of ARI in children less than five 
years of age. In our study population, ARI was significantly associated with immunization status, but not with 
feeding practices and nutritional status of the child. 
Keywords: Acute respiratory infections, Nutrition, Immunization, Under-five children 
cute respiratory infections (ARI) are the 
leading cause of under-five morbidity for 
an estimated just about two million 
childhood deaths globally [1]. ARI contributes to 
one-fifths of all under-five deaths in developing 
countries which is around 12 million every year 
[2]. It is estimated that Bangladesh, India, 
Indonesia, and Nepal together account for 40 
percent of the global ARI mortality. ARI is 
responsible for about 30-50 percent of visits to 
health facilities and for about 20- 40 percent of 
admissions to hospitals [3]. In developed countries 
also physicians frequently encounter ARI in 
children [4]. In Indian slums, ARI constitutes more 
than two-third of all childhood illness [5]. 
Childhood ARI is a significant public health 
problem in India, although robust epidemiological 
data are not available on its incidence. Higher risk 
is seen among young infants, malnourished 
children, non-exclusively breastfed children, and 
those with exposure to solid biomass fuel use [6-7]. 
Studies in developing countries have identified 
numerous risk factors e.g. overcrowding, 
nutritional factors, and parental smoking. Because 
of major differences in living conditions and 
environmental exposures, the certainty of these 
factors remains controversial [8-11]. Population in 
the urban slums is a heterogeneous conglomerate of 
all caste, creed, and religion with a diversified 
lifestyle. In addition, the risk factors for childhood 
ARI is also present in respect to feeding practices, 
nutritional and immunization status. With this 
background, the study was undertaken in urban 
slums of Bankura in West Bengal to elicit the 
prevalence and risk factors of ARI among under-
five children. 
METHODS 
A population based analytical cross-sectional study 
was undertaken in the urban slums of Bankura, 
West Bengal for one month in children under five 
A 
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years of age. Ward no.15 (of Lokepur) of Bankura 
Municipality was randomly selected for the study 
with four slums in the mentioned ward from the list 
of slums under Bankura Municipality. Two slums 
(50%) were selected randomly namely Bakultala & 
Kadmapara slums. Total enumeration of under-five 
children was done for the above study thus sample 
size came to 152. Under-five children residing in 
the selected study area (Bakultala & Kadampara 
slums) were included in the study. Children with 
chronic respiratory ailments and whose caregivers 
did not give consent were excluded from the study. 
The data collection tool was an interview 
schedule that was developed at the institute with 
the assistance from the faculty members and other 
experts of Department of Community Medicine, 
Bankura Sammilani Medical College. The 
questionnaire was pretested on mothers of 20 
under-five children born in the slums other than the 
selected slums living in same study area to check 
its comprehensibility and acceptability. By initial 
translation, back translation, re-translation followed 
by pilot study, the questionnaire was custom-made 
for the study. Necessary approval was obtained 
from Institutional ethical committee. Cooperation 
from the Anganwadi workers was obtained for 
recruiting the study participants. The respondents 
were the caregivers of the children. So, all the 
caregivers were explained the purpose of the study 
and were ensured strict confidentiality. Written 
informed consents were taken from respective 
caregiver prior to the study.  
The principal investigator collected the data 
using the interview technique by house to house 
visit in selected slums. Children below five years 
were surveyed, with an average of seven to eight 
children per day. Then the pre-designed, pre-tested, 
semi-structured questionnaire was used to collect 
the data regarding socio-demographic, economic, 
feeding practices, morbidity of infant and children. 
History of ARI at the time of interview or within 
last two weeks recall period was asked. Socio-
economic status (SES) of the family was 
determined by modified Kuppuswamy’s scale, 
according to price index 2012 [12]. 
All efforts were made to collect the correct age 
of the child on the basis of information from 
caregivers, age of other siblings, birth certificate, 
Immunization cards/Mother and child protection 
card and other available medical records. The 
nutritional status was assessed and  graded on the 
basis of expected weight for age, by plotting in 
growth chart as classified by Indian Academy of 
Pediatrics. The weight of the children was 
measured with a standardized weighing scale 
(bathroom scale) with minimal clothes and bare 
foot. When the child was unable to stand, the 
weight of the child with the caregiver was taken 
and then the weight of caregiver was deducted to 
get the weight to nearest 500 g. 
Operational Definitions: 
Acute respiratory infections: Children with any 
one or combinations of symptoms and signs like 
cough and cold, running or blocked nose, sore 
throat, rapid breathing, noisy breathing, or chest in-
drawing. A new episode was taken as one 
occurring in an individual who had been free of 
symptoms for at least three consecutive days or 
more as per WHO (1997) definition of ARI [13]. 
Immunization status: Immunization status of the 
participants were obtained from immunization 
cards and for the evaluation of the immunization 
status, the criterion described by Narain was 
followed [14]. Completely immunized children 
were those who received three doses of each of 
DPT, OPV and Hepatitis-B vaccine administered 
between 6 weeks to 9 months at an interval of 4 
weeks, plus one dose of BCG, plus one dose of 
Measles within 1 year of life. Partial immunization 
was considered in children who received one or 
more doses but not complete doses of the above 
mentioned vaccines within one year of their life. 
Feeding Practices: Exclusive breast feeding was 
considered in children who received only breast 
milk from birth to 6 months of age while top fed 
children received cow’s or other animal’s milk or 
reconstituted infant milk formula after birth. 
Nutritional status: The nutritional status was 
assessed and grading of malnutrition was calculated 
on the basis of expected weight for age, by plotting 
in Growth Chart, as classified by Indian Academy 
of Pediatrics [15] i.e. 1) 80-100% - Normal 2) 71-
80% - Grade I 3) 61-70% - Grade II 4) 51-60% - 
Grade III 5) <50% - Grade IV.  
The principal investigator personally contacted 
health care providers, Anganwadi workers in the 
Gupta et al     Risk Correlates of Acute Respiratory Infections 
Indian J Child Health | Vol. 1 | Issue 1 | April – June 2014  3 
respective ward and appraised the findings of the 
research with remedial measures. The study 
findings were also shared with caregivers of study 
participants, as morbidity of ARI in study 
population was high so emphasis was given for 
utilization of locally available services like timely 
vaccination and regular growth monitoring in 
Anganwadi Centres as well as early initiation of 
breast feeding, and exclusive breast feeding for six 
months. Concept of Baby Friendly Hospital 
Initiative was also discussed. 
The collected data were entered into MS-Excel 
spread sheets for analysis. The statistical analyses 
were done using Graph Pad In Stat version 3 
software. Percentages and Chi square tests were 
used in this study to analyze epidemiological 
variables. 
RESULTS 
The study population consisted of 152 children 
aged less than 5 years from a heterogeneous group 
in terms of caste, occupation, and income. 83 
(54.60%) were female while 69 (45.40%) children 
were male. Majority (26.97%) were in age group of 
less than one year and highest prevalence of ARI 
(51.21%) in that group followed by in 13-24 
months group (45.71%). Overall prevalence of ARI 
was 44.73 percent; females affected more (45.78%) 
than males (43.47%). As the children grew older, 
the prevalence of ARI gradually decreased [Table 
1]. Children born of the scheduled caste and 
scheduled tribes were 97.37 percent in our study. 
Highest number of families belonged to upper-
lower socio-economic class according to modified 
Kuppuswamy scale. 
 
Table 1: Distribution of ARI among study participants 
Age in 
month 
                     Male                      Female Total  
n (%) 
ARI 
in age 
group 
(%) 
Present  
n (%) 
Absent  
n (%) 
Total 
(%) 
Present  
n (%) 
Absent  
n (%) 
Total  
n (%) 
0-5 4(57.14) 3(42.86) 7(10.14) 5(62.5) 3(37.5) 8(9.64) 15(9.86) 60.00 
6-12 5(45.45) 6(54.55) 11(15.94) 7(46.67) 8(53.33) 15(18.08) 26(17.11) 46.15 
13-24 7(46.67) 8(53.33) 15(21.74) 9(45.00) 11(55.00) 20(24.09) 35(23.03) 45.71 
25-36 3(42.86) 4(57.14) 7(10.15) 4(44.44) 5(55.56) 9(10.85) 16(10.52) 43.75 
37-48 8(44.45) 10(55.55) 18(26.08) 9(42.85) 12(57.14) 21(25.30) 39(25.66) 43.58 
49-59 3(27.27) 8(72.73) 11(15.95) 4(40.00) 6(60.00) 10(12.04) 21(13.82) 33.33 
Total 30(43.47) 39(56.53) 69(100) 38(45.78) 45(54.22) 83(100) 152 (100) 44.73 
 
ARI was seen 45.76 percent in exclusive breast 
fed children and 57.89 percent in children with 
breast feeding less than six months (RR=1.05). 
Again in bottle fed children, ARI was 47.82 percent 
compared to 44.18 percent in non-bottle fed 
children (RR=1.08). In the present study, risk of 
ARI was almost equal in normal and 
undernourished children. ARI cases were seen 
among 38.73 percent of completely immunization 
and 80.00 percent of partially-immunized children 
(RR=2.06) [Table 2]. 
 
DISCUSSION 
In our study, overall prevalence of ARI was 44.73 
percent and children aged less than one year were 
mostly affected and with increasing age prevalence 
of ARI gradually decreased. In a study from Delhi, 
14.6 percent of children surveyed had an attack of 
ARI in preceding 2 weeks [16]. A cross-sectional 
study from Brazil reported that ARI in under-five 
children was 25.6 percent, among which 76.4 
percent had upper and 23.6 percent lower 
respiratory infections; no associations in respect to 
nutritional status or passive smoking in the family 
[17]. A study from Zambia reported that 6.9 
percent of under-five children had ARI in the last 2 
weeks; age and sex of child were significantly 
associated [18]. Another study reported that among 
under-five children prevalence of ARI was 49.8% 
where hospitalization was required in 7.6% of cases 
[19]. A comparable study in a rural community in 
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Bangladesh reported that the prevalence of ARI in 
the community was 58.7 percent; mean of ARI 
episodes was less than two/child/year [20]. Another 
community-based study from rural Delhi reported 
12.1 percent prevalence of ARI among under-five 
children that declined with increasing age; the 
incidence was 2.5 episodes/child/year [21]. A cross 
sectional study from Ahmadabad reported that 
prevalence of ARI was 22 percent. Age group of 4-
5 years were mostly affected (47.3%) [22]. A 
community-based study from Karnataka reported 
6.42 episodes of ARI/child/year; the incidence of 
pneumonia was significantly higher among infants 
[23]. An epidemiological study carried out in West 
Tripura reported that the incidence of pneumonia 
was 16/1000 children in urban area with highest 
incidence in infancy [24]. A community-based 
study from Maharashtra reported 3.67 episodes of 
ARI/child/year [25]. A study conducted by Islam et 
al showed 26.22 percent prevalence of ARI [26]. 
 
Table 2: Correlates of ARI among the study participants 
Correlates ARI Total Statistical analysis 
Present n (%) Absent n (%) 
Exclusive Breast Feeding 
For 6 months 54 (45.76) 64 (54.24) 118 X2=0.541, df=1, p=0.462 
Less than 6 month 11 (57.89)   8 (42.11) 19 
Bottle Feeding 
Yes 11 (47.82) 12 (52.18) 23 X2=0.009, df=1, p=0.924 
No 57 (44.18) 72 (55.82) 129 
Immunization Status 
Completely  Immunized 55 (38.73) 87 (61.29) 142 X2=4.97, df=1, p=0.026 
Partially Immunized   8 (80.00)   2 (20.00) 10 
Nutritional status (weight for age) 
Normal 46  (45.54) 55 (54.46) 101 X2=0.115, df=1, p=0.734 
Underweight 21 (41.17) 30 (58.80) 51 
 
Among all participants in our study, females 
were more affected with ARI (45.78%) than males 
(43.47%). The study from Zambia observed that in 
the under-five children ARI was significantly 
associated with sex of child [18]. Bangladesh study 
reported that ARI in the rural community was 14.9 
and 14.4 percent in males and females respectively 
[20]. Researchers concluded in the community-
based study in a rural area of Delhi that among 
under-fives ARI episodes had no difference 
between sexes [21]. Female children were affected 
more with ARI (27.35%) than males (25.69%) [26]. 
A hospital based study from Delhi reported that sex 
of the child was not documented to be significant 
risk factors of ARI [27]. 
In the present study, ARI was seen 45.76 
percent in exclusive breast fed children and 57.89 
percent in children with breast feeding less than six 
months (RR=1.05). In bottle fed children ARI was 
present in 47.82 percent cases in comparison to 
44.18 percent in breast-fed children (RR=1.08). A 
study conducted by Bipin et al showed that 
occurrence of ARI was higher in children of 
mothers who continued breast feeding for upto 3 
months (40%) as compared to breastfeeding upto 6, 
9 and 12 months (29.7%, 27.2% and 30.4% 
respectively) [28]. Shatha et al showed that 
breastfeeding provides protection against ARI, as 
formula fed infants were found to have 2.7 times 
higher risk of ARI [29]. Arifeen et al from 
Bangladesh showed that as compared to exclusive 
breastfeeding in first few months of life, partial or 
no breastfeeding was associated with 2.23-fold 
higher risk of infant deaths resulting from all 
causes and 2.40- and 3.94-fold higher risk of deaths 
attributable to ARI and diarrhea, respectively [30]. 
Maria et al in a population-based survey showed 
that 27 percent of LRTI hospitalizations could have 
been prevented each month by exclusive 
breastfeeding and 25 percent by partial 
breastfeeding [31]. Duijts et al conducted a 
population-based cohort study from fetal life 
onward in Netherlands and showed that as 
compared to never-breastfed infants, those who 
were breastfed exclusively until the age of 4 
months and partially thereafter had lower risks of 
URTI, LRTI, and GI infections until the age of 6 
months and of LRTI between 7 and 12 months of 
age [32]. Etiler et al showed that infants who were 
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breast-fed during first 4 months of life had 1.37, 
1.41 and 1.35-fold fewer ARI episodes than those 
who were fed with formula or cow’s milk in 
addition to breast milk, liquid or solid foods in 
addition to breast milk, and no breast milk 
respectively. Also, ARI risk was 1.28-fold higher in 
infants who weaned before the age of 6 month [33]. 
Our study reflected that undernourished 
children had an almost equal risk of ARI as 
compared to normal participants. The study from 
Brazil reported that ARI was not associated with 
the nutritional status in under-five children [17]. 
Researchers from Bangladesh reported that 
prevalence of ARI in rural community was higher 
when malnutrition (63 vs. 37%) was a risk correlate 
[20]. Similar studies from Delhi [21], Ahmadabad 
[22], West Tripura [24], and Maharashtra [25] also 
reported significant association of ARI with 
malnutrition. A study from rural Delhi reported that 
annual ARI incidence was 3.27 episodes per child 
in moderate to severely malnourished children. 
LRTI was more associated with adverse nutritional 
status than URI [34]. 
Unimmunized kids were found to be at an 
increased risk for ARI in our study (RR=2.06). ARI 
was noted in 80% of unimmunized children which 
was statistically significant (α2=4.97, df=1, 
p=0.026). This is in collaboration with other 
studies conducted in Assam [26], Delhi [27] and 
West Tripura [24]. Bipin et al showed direct 
correlation between immunization status and 
occurrence of ARI (9.1% in fully immunized vs. 
33.7% in unimmunized children [28]. A hospital-
based prospective study conducted in Kolkata 
found that no/partial immunization was a 
significant risk factor for ARI [35].  
ARI is still a public health problem killing 
millions of our future citizens. The study would be 
an eye-opener for further research in resource poor 
health care settings. The risk factors identified 
would help the planners and program managers to 
select and plan approaches in curbing the menace 
in North eastern states. However, due to diversity 
of slum population and their living conditions in 
different parts of India, the findings cannot be 
generalized. Further, it could have been better if 
other related risk variables like type of family, 
housing condition such as ventilation, 
overcrowding, parental current smoking habit, 
location of kitchen, fuel used for cooking as well as 
literacy status of parents could be included in the 
study. Therefore, there is a need to carry out 
extensive multi centric studies involving both rural 
and urban areas to identify all the risk factors 
precipitating ARI, so that preventive program 
becomes more successful in India.   
CONCLUSION 
The present study had identified a high prevalence 
of ARI among under-fives. In our study population, 
ARI was significantly associated with 
immunization status, but not with feeding practices 
and nutritional status of the child. It also pointed 
out various socio-demographic, nutritional, and 
environmental modifiable risk factors which can be 
tackled by effective education of the community.  
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